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N THE LAST two articles
(bit.ty/2YTWrtheand bit.ly/3iX1FWY),
we saw the vital role played by
* heme-containing moleculesin fer-
rying oxygen. Furthermore, heme
lendsred meats their characteristiccolour,
flavourand aroma.Interestingly, the plant
kingdom hasa heme-analogaswell, called
leg-hemoglobin, found in the roots of
legumes.Scientists are decoding the mol-
ecular mechanisms of nature. Entrepre-
neurs are applying these mechanisms to
- produce valuable molecules like leghe-
moglobin in a scalable and sustainable
manner. Synthetic biology has paved the
way for startups producing hitherto
impossible materials ranging from flexi-
ble digital displays to brontosaurus burg-
ers!We begin thisstorywithanothervalu-
able protein, theiron-bindinglactoferrin,
found in small quantities in milk.
. Lactoferrin,alesser-knownwhey pro-
- tein,has many important functions, Dis-
covered only in 1960, it plays a key func-
tion in binding and transporting iron,
whichin turn, isessentialfor ferrying oxy-
genthroughblood.Scientistsnowunder-
stand that lactoferrin modulates,in mul-
tipleways,immunityin new-bornbabies.
For instance, it promotes a beneficial gut
microbiome amonginfants.

Mammals, by definition, make milk.
Mammalianbiologyhasevolved avariety
of milks perfected for particular evolu-
tionary niches. Even the egg-laying,web-
footed, teat-less, duck-billed platypus
sacretes milk,avaluable milk,richinarare
protein with potentantibacterial proper-
ties. Australian scientists have found that
this novel protein has a unique three-
dimensional folding that opens an
entirely new class of antibiotics.

Closer home, the Vechur cow (now
almost extinct),a dwarf cow, native to the
Kuttanad region of Kerala,yields milk con-
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taining as much lactoferrin as human
breast milk. This is said to be one reason
forits well-known medicinal properties.

Affluent consumers in China are
spurring a seemingly endless upsurge in
demand for lactoferrin-enriched infant
formula. The presence of lactoferrin in
human breast milk lets babies absorb
more than 50% of iron

changes toinclude more fatsand proteins.
Like the cow and humans, elephants also
secrete immunity boosting proteins like
lactofertin in their milk.

Milk, a superfood, plays a critical role
inournutrition.Indiaistheworld’s largest
producerof milk,and hasover 100 million
dairy farmers. However, super cows are

not needed to make this
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study of elephant biology Individual cows even
and behaviour. Several actively choose when to

texts including the “Ayurveda of Ele-
phants” exist as living texts. Scientific
researchon elephantlactation revealsthe
broad similarities in mammalian milk
composition, butalso reveals the marvel-
lous ability of nature to dynamically alter
the composition of milk as the require-
ments of a growing child change. Espe-
cially amongst elephants, as the calf gets
bigger, its energy needs increase signifi-
cantly. Hence, the composition of the milk

exercise,andwhentobe milked,allat their
own convenience. Thus, the actual com-
position of cow’s milk can vary with the
individual animal, its breed, stage of lac-
tation,age and health status.

Compared to, say, ground beef, let
alone a rib-eye steak, milkisa much sim-
pler munificence of nature. It is mostly
water. On an average, 87% of cow’s milk
iswater.Lactose,asimple sugarconsisting
ofglucoseand galactose sub-units, makes

and minerals constitute less than 1%.
Milk proteins make up 3.8%.

Milk proteins, in turn, consist of
almost 80% caseins, and about 20%
whey proteins. Caseins are further subdi-
vided intoalpha,beta,gamma,and kappa-

junctin with fat as globular structures
called‘micelles’ heldina colloidal suspen-
sioninwater. However, caseins do precip-
itate under acidic conditions. Thus,when
themilk turns sourduetoacid-producing
bacteria,orif oneaddsalittlebitoflemon
juice,itcurdlesand the caseins precipitate.

Whey proteins,on the other hand,are
water soluble. They can be further frac-
tionated into alpha-lactalbumin, beta-

immunoglobulins.Lactoferrinand afew
otherproteinsarealso present in minute
quantities. Ryan Pandya and Perumal
Gandhi, the co-founders of Perfect Day
foods, obtained a US patent in March
2018 that grants them the intellectual

free dairy products,including milk. They
do this by replicating milk proteins in
genetically modified microbes by using
genetic sequences from: “cow, human,
sheep, goat, buffalo, camel, horse, don-
key, lemur, panda, guinea pig, squirrel,
bear, macaque, gorilla, chimpanzee,
mountain goat, monkey, ape, cat, dog,
wallaby, rat, mouse, elephant, opossum,
rabbit, whale, baboons, gibbons, orang-
utan, mandirill, pig, wolf, fox, lion, tiger,
echidna, orwoolly mammoth.”

In the future, a fussy child could
demand a woolly mammoth milkshake.
In the nextarticle,wewilllookat howsuch
wonders might be made, and the poten-
tial for disruption that such a technology
might have for our 100 million marginal
| dairyfarmers.-
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